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Pada penelitian ini dilakukan penumbuhan multilapisan [Ni80Fe20/Cu]N dengan 
metode elektroplating pada substrat PCB dan kawat Cu. Penelitian dilakukan untuk 
mengkaji laju deposisi NiFe dan Cu pada substrat PCB serta ketergantungan rasio 
magneto-impedansi pada multilapisan [Ni80Fe20/Cu]N dengan substrat kawat Cu. variasi 
yang dilakukan berupa variasi ketebalan lapisan Cu, kenaikan frekuensi, panjang dan 
bentuk geometri sampel.  
Metode elektrodeposisi dilakukan dengan tahapan sebagai berikut; preparasi, 
pembuatan larutan elektrolit, elektrodeposisi, karakterisasi, analisis, dan kesimpulan. 
Proses penentuan laju deposisi dilakukan dengan elektrodeposisi Ni80Fe20 dan Cu pada 
substrat PCB dengan luasan deposisi 11 cm. Sedangkan untuk mengetahui nilai rasio 
magneto-impedansi (MI) dilakukan elektrodeposisi pada kawat Cu [Ni80Fe20(800 
nm)/Cu(300 nm)]3 dengan variasi panjang (l = 1 cm, 2 cm, 3 cm), variasi frekuensi arus 
AC dengan rentang f=20 kHz – 100 kHz serta variasi bentuk geometri dari linier 
menjadi solenoid dengan diameter 0,3 cm dan l = 3 cm, kemudian dilakukan pula 
variasi ketebalan spacer Cu pada multilapisan Cu [Ni80Fe20(800 nm)/Cu(y nm)]3 dengan 
y=150 nm, 300 nm, 400 nm. 
Hasil karakterisasi menunjukkan laju deposisi Ni80Fe20 adalah 2 nm/s dan Cu 
adalah 6 nm/s. Uji karakteristik magneto-impedansi dengan variasi frekuensi arus AC 
20 kHz-100 kHz pada kawat yang dilapisi [Ni80Fe20(800nm)/Cu(300nm)]3 memiliki 
tipikal ketika diberikan medan eksternal nol (H=0) nisbah MI berada pada nilai 
maksimum dan nisbah MI menurun dengan penambahan medan eksternal hingga 
nilainya mendekati tetap ketika medan eksternal maksimum (Hmax) 40 mT. Nilai nisbah 
MI maksimum teramati saat frekuensi 20 kHz mencapai 1,31%, sedangkan saat 
frekuensi 100 kHz nilai nisbah MI berubah menjadi 43,65%. Perubahan rasio magneto-
impedansi terhadap variasi panjang kawat dihitung pada frekuensi 100 kHz meningkat 
dari 38% pada panjang kawat l = 1 cm kemudian meningkat drastis menjadi 382,4% 
kemudian menjadi 480% pada panjang kawat berturut-turut l=2 cm dan l=3 cm. 
Karakteristik magneto-impedansi multilapisan [Ni80Fe20(800nm)/Cu( y nm)]3 dengan 
variasi y=150 nm, 300 nm dan 450 nm pada frekuensi 100 kHz. Hasil memperlihatkan 
bahwa kenaikan tebal lapisan Cu maka rasio MI yang dihasilkan semakin kecil dan 
cenderung konstan setelah ketebalan spacer Cu y = 300 nm. Perbandingan magneto-
impedansi pada kawat linear dengan kawat solenoid multilapisan [Ni80Fe20(800 
nm)/Cu(300 nm)]3 menunjukkan kurva karakteristik MI terhadap medan magnet luar 
dengan frekuensi arus AC 100 kHz memiliki nilai nisbah MI pada kawat linier sebesar 
54,35% dan nilai nisbah MI meningkat pada kawat solenoid menjadi sebesar 70,53%. 
 
Kata kunci:  Magneto-impedansi, Elektrodeposisi, Multilapisan Ni80Fe20/Cu, Ketebalan 
Spacer Cu, panjang Ni80Fe20/Cu, Solenoid. 
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ABSTRACT 
In this study, multilayer [Ni80Fe20/Cu]N was developed by electroplating method 
on PCB substrate and Cu wire. The research was conducted to assess the deposition rate 
of NiFe and Cu on PCB substrate and the dependence of magneto-impedance ratio on 
multilayer [Ni80Fe20/Cu]N with Cu wire substrate.Variations were performed in the form 
of variations in Cu layer thickness, frequency increase, length and geometry sample. 
The electrodeposition method is carried out by the following steps; Preparation, 
manufacturing electrolytic solution, electrodeposition, characterization, analysis, and 
conclusions. The process of determining the rate of deposition is carried out with 
electrodeposition Ni80Fe20 and Cu on PCB substrate with 11 cm deposition area. While 
to know the value of ratio magneto-impedance (MI) done electrodeposition on Cu 
[Ni80Fe20 (800 nm)/Cu (300 nm)] 3 wire with variation of length (l = 1 cm, 2 cm, 3 cm), 
variation of AC With a range of f = 20 kHz - 100 kHz as well as variations of geometric 
shapes from linear to solenoid with diameter of 0.3 cm and l = 3 cm, then also variations 
in thickness of Cu spacer on multilapisan Cu [Ni80Fe20 (800 nm)/Cu (y nm )]3 with y = 
150 nm, 300 nm, 400 nm.  
The characterization results show that the Ni80Fe20 deposition rate is 2 nm/s and 
Cu is 6 nm/s. Test of magneto-impedance characteristic with variation of AC-current 
frequency 20 kHz-100 kHz on coated wire [Ni80Fe20 (800nm/Cu (300nm)]3 has a typical 
when given a zero external field (H = 0) the MI ratio is at its maximum value and The 
MI ratio decreases with the addition of an external field until the value is close to fixed 
when the maximum external field (Hmax) is 40 mT. Maximum MI ratio is observed 
when the frequency of 20 kHz reaches 1.31%, whereas when the frequency of 100 kHz 
the value of the MI ratio is changed to 43.65%. The magneto-impedance ratio change to 
the wire length variation calculated at a frequency of 100 kHz increased from 38% in 
length of wire l = 1 cm then increased drastically to 382.4% then to 480% on wire 
lengths respectively l = 2 cm and l = 3 cm. Characteristics of magneto-impedance multi-
layers [Ni80Fe20 (800nm)/Cu (y nm)]3 with variations y = 150 nm, 300 nm and 450 nm 
at 100 kHz frequencies. The result shows that the increase of Cu layer thickness then the 
ratio of MI produced is smaller and tend to be constant after the thickness of spacer Cu 
y = 300 nm. Comparison of magneto-impedance on linear wire with multilapisan 
multilayered wire [Ni80Fe20 (800 nm)/Cu (300 nm)]3 shows the characteristic curve of 
MI against the external magnetic field with 100 kHz AC current frequency having MI 
ratio of linear wire 54.35 % And the MI ratio increased in the solenoid wire to 70.53%. 
Keywords: Magneto-impedance, Electro-deposited, Multilayer Ni80Fe20/Cu, Thickness 
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